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KERATINOPHILIC AND CYCLOHEXIMIDE RESISTANT
FUNGI IN SOILS OF OMAN

AHM, EL-SAID

Botany Department, Faculty of Science, Qena, Egypt

ABSTRACT - Using goat harr fragments as baits at 28°C, 32 keratmophilic cycloheximde resis-
tant spectes and 1 variety belonmng to 14 genera were collected from S0 soal samples gathered
from different places of Oman Numerous keratoptuhc fungi were 1solated namely Aphanoas-
cus sp teleomorph of Chrnysosporium tropicum, A fulvescens teleomorph of O kerannophilum, A
terreus teleomorph of C indicum, Arthroderma cuntculi, A lenticulare teleomorph of Trichophy-
ton terrestre A uberculata, A currevi, A cifern teleomorph of C georgn Chrysosporum carmi-
chaeiir € lucknowense, C panmicola C prunosum C asperatum, C xerophilum, Trichophyton
mentagrophytes. T rubrum, Apuusia queensiandica teleomorph of € queenslandicum, Mycelo-
phthora vellerea and Microsporum gypseurn  Also several other saprophytic and cyclobeximide
resistant fungi were 1solated

RESUME - Lutilisaton de fragments de poils de chévre comme pidge a 28°C, a permus disoler,
a partir de 50 échantillons de sols récoltés 2 Oman, 32 espdces et une vanété, appartenant i 14
genres, de champignons kéraunophules rés.stant au cyclohexumide. Les especes les plus
frequemment 1solées sont Aphanoascus sp téléomorphe de Chrysosportam fropicum, A
Julvescens téléomorphe de C keratnophilum, A terreus téléomorphe de C indicum, Arthroderma
cuntcal, A fenttculare téléomorphe de Trichophyton terrestre, A tuberculara A curreyi, A cifern
téléomorphe de C georgy, Chnsosporum carmichaeln, C  lucknowense, C ponnicole, C
prumosum, C  asperatum, C xerophium, Trichophyton mentagrophytes T rubrum. Apimsia
queenslandica téléomorphe de C  queenslandicum, Myceliophthora vellerea et Microsporum
gvpseum, De nombreuses autres espéces de champignons saprophytes, résistant au cycloheximde
ont également &€ 150lées
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INTRODUCTION

Keraunophilic fungi are of importance and considerable significance and se-
veral mvestigations have been made on the contrtbution of these 1 soil of many coun-
trnes all over the world (Ajello & Ziedberg, 1951, Ajello, 1952, 1954, Ajello et al,
1964, Randhawa & Sandhu, 1965, Ajello & Padhye, 1974, Caretta & Piontells, 1975,
Caretta et al , 1977, Crozier, 1980, Mec-Aleer, 1980, Sur & Gosh, 1980, Calvo et al,
1984, Marsella & Mercanuni, 1986, Sundaram, 1987, Chabasse, 1988).

In Arab countnes, few surveys were carried out on keratnophilic fungl from
soil (Jana et al., 1979, Amer ¢t al, 1975, Abdel Fattah et al , 1982; Abdel Mallek et
al , 1989, Youssef et al, 1989, Karam E.-Din et al , 1990; Abdel Hafez et al.,, 1989a,
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1991, El Said, 1993} The present insestigation aimed to study mtensively composition
and frequency of occurrence of keratinophilic fungi in Omanian soil

MATERIALS AND METHODS

F.fty so1l samples were collected from different .oca.at.es of Oman, according
to the method described by Johnson et al. (1959).

The soil samples were analysed chemical.y for the estimation of total solvble
salts, elements (Ca, Mg, K and Na) and organic matter A pH-meter (WGPYE model
290) was used for the determination of sor. pH The soil type was determined by the
hydrometer method as descnibed by Piper (1955) and most of samples arc sandy

Isolation of Keratinophilic fungi:

The har ba.ting technique was emp.oyed as recommended by Vanbreuseghem
11952), and as employed by Abcel Fauah et al (1982, 100g of so1l were put i stenle
plate and a s.fficient quanuty of stenle distilled water (about 20-25% mo.sture con-
tent) was added and mixed throaghly Preces of stenile goats hatr were sprinkled on
the sarface of the moistened soil Two plates were used for each sample, the plates
were incubated al 28°C for 6-8 weeks, and the soil 1n plates were remosstened when-
ever necessary  The moulds which appeared on the baits were transferred to the sur-
face of Saboura.ds dextrose agar medum (Moss & Mc Quown, 1969 which was
supplemented with 20 umits/ml of sodi.m pemcitln, 40Lg/m. of aihydrostreptomycin
and 0 05% cycloneximide {Actidione) Before adding to Lne agar, the first 2 antibiotcs
were dissolved separately m stenle disulied water while the third was dissolved 1n
methanol The p.ates were incubated at 28°C for 3-4 weeks and the developing colo
mes were examined and 1dennfied

RESULTS AND DISCUSSION

The soill samples tested were generally poor in organic matter content
(009-2 16% of dry soil) and their contents 1n total soluble salts wide.y ranged between
002-192%. in Ca 002217 mg. Mg 002-066 mg, K 002-051 mg, and Na
002-22 mg g dry soil Abdel Fattah (1977) found that the total sol.ble salts of Egyp
ban desert soils vanes between 04 6 6% The pH ~alues of the soils tested were a.l 1n
alkaline side (7 3-8.9)

Thirty-two keratomphilic and cycloheximide resistant spec.es 1n add.tion to 1
variely which belong to 14 genera were collected from 50 sonl samples barted with
goat hair fragments at 28°C (Table 1)

Aplanoascus teleomorph of Chnsosporusm was the most common genus, oc
curmng .n 52% of the samp.es 1t was represenicd by 3 specics of which Aphanoascis
sp teleomorpn of Chrvsospormum tropicim was the most comumon species and was re-
presented 1n 28% of the sor. samples It was ¢om.nant species 1 [taly sows (24 5% of
tne samples) as recorded by Todaro \1978) It was represented 1n 20 8 and 12 4% of
the sotl samples 1n Marrakesh and Casablanca (Jana et al, 18979 In India, C tropi-
cum occurred in 18% of the son. samples tested (Sur & Ghosh, 1980), m Galapagos Is-
lands 1n 5 3% (Ajel.o & Padhye, 1974}, 1n Chilean Andes 1n 3 9% Piontell & Caret-
ta. 1974}, 1n so1l of Vo.cano Etna, 20 5% (Caretta et al. 1977). in Spamn 1n 24%
Ca.vo et al, 1984, and Yemen in 249 (El-Said, 1993) In Egypt, C troprcuin was
the most common fungal <pecies recovered by baing. comprising 36 6% of the total
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fungal 1solates (Mostafa, 1977) Abdel-Hafez et al  {1991) ysolated € rroprewm 1n
25 3% of the soil samples collected from Eastern gesert n Egypt Abdel-Fattah et al
1982) 1solated this species m 11 4% of the soil samples col.ected from Asstut Gover-
norate

Table 1 Nambers of cases of 1solations (NCT out of 50), percentage frequency (%F) and occur-
rence remark (OK) of fungal genera and species recovered from 50 soil samples patted with goats
ha.r at 28°C.

Genera and species NCI %EF CR
Aphanoascus 26 52
Aphanpascus sp 14 28
A falvescens (Cooke) Apums 10 20
A terreuws {Randhawa & Sandhu) Apis 18
Arthroderma 38
A euniculr Dawson 14
A, fennculare Pore, Tsac & Plunkett 10
A tuberculata Kuehn 10
A, curreyt Berk 8
A ciferrt Varsavsky & Ajello 4
Chrysosporiam 6
C carmichaelii Van Qorschot 12
C. lucknowense Ga.g 10
C. panmicela (Corda) Van Qorschot & Stalpers 10
C pruwnosum Gilman & Abbott 10
C asperatum §W Carmichael 6
C, xerophilum Pitt 6
Aspergtiius 34
A. flavus Link 16
A funugatus Fresenius iz
A ustus (Bamer) Thom & Church ig

A flavus var columnaris Raper & Fennell
A terreus Thom
A miger ¥an Tieghem
Trichophyton
I mentagrophytes (Robin) Blaachard
T, rubrum (Castellans) Sabouraud
Permcillium
P chrysogenem Thom
P fumiculosum Thom
P. puberufum Bawier
Apmisia queenslandica Apims & Rees
Cunntnghamelia echinulata Thaxter
Fusarium
F. oxysporum Shelecht
F. monuiforme Sheldon
Macrophomna phaseclina (Tassy) Goud
Muceor racemosus Fresemus
Vertrcrlhum lateritiom Berkeley
Mycehophthora vellerea (Sace. & Speg.) Van Qorschot
M. rosporum gypsewn (Bodin} Guiart & Gngorakis

AR MBI R W e e S A L W R LRG0 DL A tA b O g N B LA L D
AR ARER IR RO RS M IR SRR R R RN O RO T

— — 3
NMeraRaRecrcRNSEE RN

Occumence remark H - high occurrence between 295 (o 30 cases {out of 50 samples) M — mod-
erate occurrence, between 13 to 24 cases L - low occurrence, between & to 12 cases R - rare

occurrence, between 1 to 5 cases

Source MMWHN Pans



274 AHM. EL-SAID

A fulvescens tcleemorph of C kerannnphilum was the sccond most frequent
fungal species and was encountered in 20% of the soil samples tested C kerannophi-
lum cmerged from 6% on children plavgrounds sand samples (Bojanovsky et al ,
1979,. from 13 2% of soil samples in W Germany (Meissner & Qadnpur, 1983), from
16 9% of sous of the Volcano Etna (Caretia et al . 19773, from 10% of the screened
soils of Spain (Calvo et al, 1984) In Yemen this species represented 14% of the soil
samples as recorded by El-Sad (1993) In Egypt, Abdel Fattah et al {1982) found
this species emerged in 27 1% of soil samples collected from Assiut Governorate, bt
Abdel Hafez et al {1991) recovered this species from Egyptian soils baited with am-
mal hair (20% of the soil samples tested),

A terreus teleomorph of C indicin was the third most frequent fungal species
and was represented 1 18% of the soil samples, whereas 1t was the most frequent spe-
cies 1n soil samples collected from Yemen (Fl-Sad, 1993} and n cultvated souls col-
lected from Upper Egypt (Abdel Fattan et al , 1982), but 1t was less frequent in Egyp-
tan soils tested by Mostafa (1977), Abdel-Fattah et al (1982) and Abdel-Hafez et al
{1991) In India, 1t emerged from 31 3% of the soil samples (Sur & Ghosh, 1980), 1n
mountains localities 1n the Chilean Andes, from 19 8% (Priontelll & Caretta, 1974}, in
Galapagos Islands from 2 6% {Ajello & Padhye, 1974}, and Spain, from 4% (Calvo et
al., 1984) of the soil samples tested

Arthroderma was the sccond most frequent genus and was encountered in 38%
of the samples tested From the genas 5 species were collected of which A cunicufi
was the most common species The remaining Arthroderma species were scarcely re-
covered and these were A lenticulare teleomorph of Trichophyion terrestre, A tuber
culata and A ciferu 1eleomorph of geargit  The above species were also 1solated

from soil samples collected from Yemen (£l Sad, 1993) and Egypt (Abdel Hafer et
al., 19893, 1991)

Chrsosporiem occupied the third place with regard to the number of cases of
1solation of fungal genera and 1t recovered from 36% of the samples examined Six
species of chrysosporum were 1solated and these were € carmichaeln (12%), C luck-
nowense (10%), C pannrcola (10%), C privnosum (10%), C asperatum (6%) and C
rerophulum (6%) All the above species were 1solated from the soil samples of Yemen
by El Said (1993} and were emerged from 10. 10, 12, 12, 4 angd 10%, respectively In
Egypt, C asperatum and C pannscola were 1s0lated from Egypt.an soils by Abdel-Ha-
fez et al. (1989a, 1991).

Aspergillus (5 species + 1 vanety) occupied the fourth place according to the
number of cases of 1solation of fungal on genera and it encountered 1n 34% of the sol
samples Among Aspergilus species, the most commonly collected were A flavus, A
furugatus and A wsius  The remammng Aspergillus species were 1solated with rare fre-
quency of occurrence and these were A flavus var columnaris, A terreus and A miger
Aspergillosis due to A fumugaius and A Aavus has a world-wide distnbutton (Frey et
al 1979) Most of the avove species had been previously encountered, but with d.ffer-
ent maidences from vanous types of soi1l from many parts of the world (Sundaram,
1987, Abdel-Hafez et al., 1989, El-Sud, 1993}

Trnchophvton encountered from 229% of the samples tested From the genus 2
species were collected of which T mentagrophyvies was common and recovered from
12% of the samples It 1s a human and animal dermatophyte (Nawox, 1970, Flemung,
1975, Frey et al . 1979) It emerged from 1% of sand samples from chidren s play-
grounds 1n Germany (Bojanovsky et al, 1979). from 68% of soil samples tn Kuwait
{Amer ¢t al, 1975) from 3% n England {Baxter, 1969) from 12% in Yemen {El-Sadd,
1993) and from 6% Egypt (Abdel-Hafez et al , 19892) T ribrum was less frequent
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Pemedlluem emerged 1n 14% of the soil examined It was represented by 3
species P chrysogenum, P funwculosum and P, puberulum.  Abdel-Hafez ot al
{1989b) 1solated P. chrysogenum from the mud of Ibrahimia (Egypt) El Sad (1993)
1solated all the above species from the soil samples of Yemen

The remairung 1solated & genera and 9 species were recovered n rare frequen-
cies as present in Table 1

Present results reveal that there is no correlation between the distnbunion and
occurrence of keratinophihic and cycloheximide resistant fung: and sow textures or site
of samples But soil samples with low levels of total soluble salts comcided with a
wide range of genera and species and vice versa, this due to most of these fung: are
highly sensitive to high salinity Abdel-Hafez et al (198%92) found that soil samples
collected from salt marshes in Sma: Peninsula are free from keratinophilic fung
Aphanoascus teleomorph of Chrysosporwum was the most frequent keratinophtlic genus
1 the soil samples from Oman as in case of other Egyptian soil collected from Delta
area, Upper Egypt. Sinai and Eastern Desert (Abdel-Fattah et al , 1982, Mostafa, 1977;
Abdel-Hafez et al, 1989a, 1991) Ths results agree with those which were recorded
by El-Said (1993} in the soil samples of Yemen

Comparison between the present results and hsts of keratinophilic and cyclo-
heximide resistant fungi recovered from sails collected from Egypt {Abdel-Fattah et
al , 1982: Mostafa, 1977, Abdel Hafez et al, 1989, 1991} and Yemen {El-Said, 1993}
reveal that there 15 no kerattnophilic or cycloheximide resistant funge characteristic of
Omanian soils But, these lists may duffer m the order of frequency of occurrence of
some fungi
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